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Abstract  
Objective 
To assess the relationship between trajectories of maternal depression from pregnancy to the child’s 
age 5 and children’s emotional and behavioral difficulties at age 5. 
Study design 
1183 mother-child pairs from the EDEN mother-child birth cohort study based in France were 
followed from 24-28 weeks of pregnancy to the child’s fifth birthday. Children’s behavior at age 5 
was assessed using the Strengths and Difficulties Questionnaire. Maternal depression was repeatedly 
assessed with the Center for Epidemiological Studies Depression questionnaire (pregnancy, 3 and 5 
years) and the Edinbourgh Postnatal Depression Scale (4, 8, and 12 months postpartum). 
Homogeneous latent trajectory groups of maternal depression were identified within the study 
population and correlated with SDQ scores using multivariate linear regression analyzes. 
Results 
Five trajectories of maternal symptoms of depression were identified: no symptoms (62.0%); 
persistent intermediate-level depressive symptoms (25.3%); persistent high depressive symptoms 
(4.6%); high symptoms in pregnancy only (3.6%); high symptoms in the child’s preschool period only 
(4.6%).  Children whose mothers had persistent depressive symptoms – either intermediate or high - 
had the highest levels of emotional and behavioral difficulties at age 5. Additionally, compared to 
children whose mothers were never depressed, those whose mothers had high symptoms in the 
preschool period also had elevated levels of emotional symptoms, conduct problems, and peer 
problems. 
Conclusions  
Maternal depression symptoms are related to children’s emotional and behavioral problems, 
particularly if they are persistent (29.9%) or occur during early childhood (4.6%).  
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Introduction  
Maternal depression has been consistently found to be detrimental to children’s emotional and 
behavioral development throughout life.
1, 2
 Depressive episodes during pregnancy may affect fetal 
development, modifying the child’s temperament, and increasing rates of attentional, emotional and 
behavioral problems later on.
3-6
 The first year of life is a ‘sensitive’ period in terms of emotional 
regulation and attachment, and maternal depression in infancy can also hinder psychosocial 
development. 
7-9
 Similarly, during later periods of development maternal depression can have 
negative effects on the child’s socialization and ability to establish satisfactory relationships with 
others, which increase the likelihood of both externalizing and internalizing problems.
10-13 
Moreover, chronic maternal depression predicts children’s behavior both in the short and long-
term.
14-16
 It may therefore be that, rather than timing, the key feature of maternal depression with 
regard to children’s behavior is symptoms’ persistence over time.
14 
However, research on the timing, chronicity and severity of depressive symptoms in women 
with young children has often relied on cross-sectional data, which fails to fully capture the 
longitudinal trajectory of maternal symptoms of depression. Recently developed statistical methods 
make it possible to model data from studies of sufficient duration, separating out the course and 
severity of symptoms over time.
17, 18
 To date, only a limited number of studies have used such 
methodology to examine the role of maternal depression from infancy to late childhood in relation 
to children’s behavior,
19-23
 reporting that the chronicity of maternal depression is probably the key 
element with regard to children’s development. Yet failure to account for maternal depression in 
pregnancy prevents from firmly concluding that the timing of maternal depression is less relevant. To 
our knowledge, only Cents et al
22 
followed mothers and children from mid-pregnancy onwards, and 
found that the chronicity and severity rather than timing of maternal depression was associated with 
children’s behavior at age 36 months. However, its association with children’s behavior at older ages 
is not known. 
 
The objective of this study was to examine the relationship between trajectories of maternal 
symptoms of depression –distinguishing a chronic course from depressive symptoms in particular 
developmental periods - from pregnancy to the child’s fifth birthday and children’s behavior using 
data from the EDEN study, a longitudinal community based cohort study conducted in France. Our 
analyses controlled for maternal, family and child characteristics that can be associated with both 
maternal depression and children’s outcomes.
24
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Methods 
Participants  
Participants of the EDEN mother-child birth cohort study
25
 were recruited between 2003-2006 
among pregnant women (24 weeks of amenorrhea) followed in two maternity wards in Poitiers and 
Nancy University hospitals (France). Exclusion criteria were multiple pregnancies, a known history of 
diabetes, the inability to speak and read French or plans to move out of the study region in the 
following 3 years. Among eligible women, 55.0% (n=2002) agreed to participate and birth data were 
obtained from 1 899 mother-infant pairs. During pregnancy and after birth (4, 8, 12, 24 months, 3, 4 
and 5 years), socio-demographic and biomedical data on mother and child were gathered from 
medical records, face to face interviews with the mother and mother’s self-completed 
questionnaires. By the year 5 follow-up, data were available for 1183 (62.5%) participating mothers 
and children. Attrition was highest in young mothers (p<.001), those with low educational level (p 
<.001), of non-French origin (p <.001), who did not live with the father of their child (p =.002), as well 
as those who were depressed during pregnancy (p<.001) or in the postpartum period (p =.002). 
Written consent was obtained from the mother for herself at inclusion and for her newborn child 
after delivery. The study was approved by the Ethics Committee of Kremlin Bicêtre hospital and by 
the French Data Protection Authority. 
 
Measures and procedures 
Maternal depressive symptoms 
Maternal symptoms of depression in pregnancy and at 3 and 5 years follow-ups were 
assessed using the Center for Epidemiological Studies Depression (CES-D) questionnaire,
26
 a 20-item 
questionnaire measuring the number of symptoms over the preceding week  (range 0-60) with high 
reliability and validity. 
27
 While not specifically designed to measure depression in pregnancy, the 
CES-D has been previously used in pregnant women.
28, 29
 The average Cronbach’s alpha across the 
three measurement moments was 0.88. Maternal symptoms of depression during the first year after 
the child’s birth (4, 8 and 12 months postpartum) were assessed using the Edinburgh Postnatal 
Depression Scale (EPDS), a 10-item questionnaire designed to detect postnatal depression (range 0-
30).
30
 Across the three measurement points, Cronbachs alpha was 0.85. 
To identify trajectories of maternal depressive symptoms we needed to meaningfully 
combine the scores of both instruments, which have different possible symptom severity score 
ranges. Thus, the scores for each instrument were standardized to t-scores (M = 50, SD =10), which 
allowed us to study them jointly as continuous measures.
31
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Child behavior 
Children’s behavior at age five was ascertained by the mothers using the Strengths and Difficulties 
Questionnaire (SDQ),
 32
 a questionnaire designed to assess the behavior and emotions of 3- to 16-
year-olds. The SDQ consists of 25 items which are divided into 5 subscales (range 0–10): emotional 
symptoms, conduct problems, symptoms of hyperactivity/inattention, peer relationship problems 
and pro-social behavior. All subscales (except pro-social behavior) are summed to obtain a score of 
children's overall behavioral problems (range 0 to 40). The SDQ has good psychometric 
characteristics and is comparable to other measures such as the CBCL.
33
 In our sample, Cronbach’s 
alpha for overall behavioral problems was 0.79.  
 
Covariates  
Covariates included in the multivariate analysis include maternal, family and child characteristics 
ascertained at study baseline unless indicated otherwise. Maternal characteristics were: maternal 
age at the child’s birth, years of formal education, maternal anxiety in pregnancy (STAI
34
 score), 
history of mental health problems (no vs. yes), maternal antidepressant use from pregnancy to the 
5
th
 year assessment (no vs. yes), maternal prenatal substance use (alcohol, smoking, illicit drugs; no 
vs. yes), and any breastfeeding (duration in months). Family characteristics were: study center 
(Poitiers vs. Nancy), family situation from pregnancy to the 5
th
 year assessment (parents living 
together vs. separated), any low family income from pregnancy to the 5
th
 year assessment (<1500 
euros/month, category closest to the bottom quartile; no vs. yes), number of siblings living at home, 
child care arrangements from birth to the child’s 3
rd
 year (mother vs. others), any domestic violence 
from pregnancy to the 5
th
 year assessment (no vs. yes), social support (no vs. yes) and paternal 
substance abuse (no vs. yes). Child characteristics included: child's sex (male vs. female), premature 
birth (≤37 vs. >37 weeks of gestation), and small for gestational age (no vs. yes).  
 
Statistical analyses  
Our aim was to assess the association between trajectories of maternal symptoms of depression and 
children’s behavior. First we calculated trajectories of maternal symptoms of depression using 
growth trajectory models (PROC TRAJ in SAS 9.3), a group-based semi-parametric method which 
makes it possible to identify distinct clusters of individual trajectories within the population.
17, 35
 
Missing data are handled by PROC TRAJ under the missing-at-random assumption, which allows 
patterns with missing values to share information with patterns with more data points through the 
latent variable. Individuals with missing data were assigned to their most likely group. 
36
 To 
determine the optimal model of depression trajectories, we used statistical indices as well as the 
overall interpretability. As previous research had led us to expect to find 3 to 6 trajectory groups, 
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models with 3–6 trajectories were estimated using a censored normal distribution. We used the 
Bayesian information Criteria (BIC) to identify the best-fitting model with the least number of 
trajectories. The BIC scores continued to improve from the three- group to the six-group model, and 
ranged from -24493.62 to -24326.91. Although the BIC score was somewhat better for the six-group 
model than for the five-group model (-24369.08), we adopted the latter since the six-group solution 
subdivided the sample into smaller groups (one additional group of 2.2%) that did not improve the 
classiﬁcation of subjects. Next, the model was refined by selecting the shape (i.e. linear, quadratic, 
cubic) of each group’s trajectory over time.
36
 To define a good model, the average posterior 
probabilities of trajectory membership should be at least equal to 0.7 for all groups.
17
 The average 
posterior probabilities of group membership were above 0.80 for all trajectories in the five-group 
model (range 0.81- 0.95, M=0.87) and slightly superior to those for the six-group model (range 0 .79–
0.95, M= 0.85).  
Second, we tested univariate associations between potential covariates and trajectories of 
maternal depression as well as children’s behavior scores using linear regression models.  Third, 
associations between trajectories of maternal depression and children’s behavior were studied 
controlling for all covariates significantly associated (p < .10) with children’s overall behavior score. 
We found no statistically significant interactions between maternal depression and the child’s sex, 
mother’s educational level and family income; therefore all children were studied simultaneously. To 
account for the possible effect of concurrent maternal depression at age 5 on ratings of children’s 
behavior, we rerun the trajectory analysis with omission of this latest data point, and repeated the 
analyses based on these trajectories.  
In secondary analyses, CES-D and EPDS scores were dichotomized at their respective cut-off 
points (CES-D score ≥16 and an EPDS score ≥ 12)
26, 37
 in three discrete time periods, i.e. pregnancy, 
the first postpartum year (4, 8 and 12 months), and the child’s preschool period (3-5 years). Multiple 
linear regression models were used to examine associations between maternal depression at each of 
the three time points and children’s behavioral problems. To account for the effect of concurrent 
depression at age 5, analyses were repeated with exclusion of this latest time point. Trajectories of 
maternal depression were studied using PROC TRAJ in SAS V9.3. All other analyses were performed 
using SPSS version 19. 
 
 
Results 
Table 1 presents maternal, family and child characteristics of the 1 183 study participants with 
complete data up to the 5 year assessment.  
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Trajectories of maternal symptoms of depression  
The five trajectories of maternal symptoms of depression (Figure 1) from pregnancy up until the 
child’s 5
th
 year were: no symptoms (62.0%, n=736); persistent intermediate-level depressive 
symptoms (25.3%, n=297); persistent high depressive symptoms (4.6%, n =54); high symptoms in 
pregnancy only (3.6%, n=42); high symptoms in the child’s preschool period only (4.6%, n=54). 
 
Maternal depression trajectories and child behavior 
Table 2 displays results of linear regression models showing relationships between the trajectories of 
maternal symptoms of depression and children’s behavior at age 5. In fully adjusted regression 
models, compared to children whose mothers were never depressed, those whose mothers were in 
the ‘persistent high’ or ‘persistent intermediate’ symptoms of depression groups had elevated levels 
of emotional and behavioral difficulties (emotional symptoms, conduct problems, peer problems, 
symptoms of hyperactivity/ inattention, low levels of prosocial behavior). Children of mothers with 
‘high depressive symptoms in pregnancy only,’ did not display elevated levels of emotional or 
behavioral problems. Finally, children of mothers with ‘high symptoms in the preschool period only’ 
had elevated levels of emotional symptoms, peer problems and a higher level of overall problems. 
Overall, the effect of maternal depressive symptoms was comparable across the different subscales 
of children’s emotional and behavioral difficulties. Results were slightly attenuated but remained 
consistent when concurrent maternal depression at age 5 was excluded from the analyses. In 
secondary analyses, maternal high depressive symptoms in pregnancy, postpartum, and the child’s 
preschool period were studied in relation to children’s behavior. Prenatal depression was not 
associated with any child behavior, while postpartum and preschool depression were significantly 
related to the child’s emotional symptoms, conduct problems, peer problems, 
hyperactivity/inattention, and overall SDQ score  (Table 3). 
 
Discussion 
Using data from a community based birth cohort study, we identified five distinct trajectory groups 
of maternal depressive symptoms from pregnancy to the child’s 5
th
 year. Children whose mother had 
persistent symptoms of depression – either intermediate or high-level – were more likely to have 
high levels of emotional and behavioral difficulties than children whose mother was never depressed 
from pregnancy onwards. Additionally, children whose mother experienced depressive symptoms 
when they were in preschool also appeared to have a high likelihood of emotional and behavioral 
difficulties. In contrast, maternal depression in pregnancy only did not predict children’s 
psychological outcomes later on. Maternal depression early in life, particularly if it persists over time, 
appears to be associated with children’s internalizing and externalizing problems. Our findings 
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extend existing literature by showing that symptoms of maternal depression from pregnancy 
onwards are a key risk factor of children’s psychological difficulties, particularly if they are of a 
chronic nature but also when they occur when children are of preschool age.  
 
Strengths and limitations  
Our study has several strengths: a) a large community sample, b) longitudinal assessments of 
maternal depression and several covariates, c) the use of validated measures of mother and child 
mental health, and d) the availability of multiple measures of maternal, family and child 
characteristics potentially associated with children’s emotional and behavioral development. Our 
study’s main limitations are: first women who were depressed during pregnancy were more likely to 
have dropped out by the 5 year follow-up. While depression rates in pregnancy were comparable to 
other studies,
6
 this selective attrition may limited our ability to observe statistically significant 
associations between maternal depression in pregnancy and children’s later behavior problems. 
However, our use of a group-based modelling strategy allowed us to include subjects with partial 
data, thus minimizing the impact of attrition bias. Second, maternal depressive symptoms and 
children’s behavior were rated by the mother and could therefore suffer from common method 
variance. Depressed parents may be especially likely to report high levels of emotional and 
behavioral problems in their children.
38
 Nonetheless, this does not necessarily imply that the 
association between parent and child mental health problems is spurious, as depressed parents’ 
ratings have been found to be as accurate as those of other informants
39
 regardless of whether 
parental depression was ascertained by self-report or clinical diagnosis.
2
 Still, information from 
multiple informants or behavioral observations may yield more valid and precise measures of 
children’s behavior than maternal reports only,
40
 and should be favored in future research designs. 
Third, maternal depressive symptoms and children’s behavior were ascertained using women’s self-
reports, rather than clinical diagnoses. While we could not examine the most severe forms of 
psychopathology, this enabled us to study the entire spectrum of maternal depression and children’s 
behavior, which is a closer estimate of variations in symptomatology at the population level.
41
 Still, 
associations between clinically assessed maternal depression and children’s psychopathology are 
probably stronger than we report. Fourth, although we took into account a large number of 
covariates, maternal anxiety was only measured during pregnancy. As anxiety is common and often 
co-morbid with depression during pregnancy and the postpartum period 
42, 43
, it may be difficult to 
clearly attribute symptoms to one or the other condition 
44
. Thus we cannot exclude that the EPDS 
and CES-D scores assessed after birth also capture some components of anxiety. Further, were not 
able to examine the role of paternal psychopathology which was not measured in the EDEN study. 
However, we accounted for paternal alcohol abuse, which is often associated with of mental health 
10 
 
difficulties, thereby probably partly capturing the variability associated with paternal 
psychopathology.
45
 Although it is unlikely that paternal depression, which can co-occur with 
maternal depression
46
 can explain our findings,
 47
 it should be measured in future studies studying 
children’s behavior.  
 
Trajectories of maternal symptoms of depression and children’s behavior 
Maternal symptoms of depression from pregnancy onwards in our study were best described by five 
trajectory groups: no symptoms, persistent intermediate-level symptoms level, persistent high-level 
symptoms, high symptoms in pregnancy only, and high symptoms in the child’s preschool period 
only, which is consistent with earlier studies.
19, 22
 Their impact on children’s behavior differed relative 
to trajectory course and occurrence during important developmental periods. Women who were not 
depressed represent the largest proportion of the sample, indicating that most children do not have 
mothers that are affected by depression. Children whose mothers had persistent symptoms of 
depression were more likely to have emotional and behavioral problems than their peers with non-
depressed mothers – especially when maternal symptoms appeared to be severe.  This pattern 
appeared across all measured domains of child behavior (emotional symptoms, conduct problems, 
symptoms of hyperactivity/inattention, peer relationship problems and pro-social behavior), 
suggesting that the effects of chronic maternal depression, even of subclinical severity, may have 
deleterious effects on different aspects of child wellbeing. This finding is consistent with the rare 
studies that established that maternal chronic symptoms of depression of varying severity predict 
worse offspring adjustment both in the short and long-term.
16, 20, 48
 Our study has extended these 
outcomes by showing that chronic patterns of maternal depression may already start during 
pregnancy and impact child well-being up to 5 years later.  
Several mechanisms may explain why maternal depression impacts children’s emotional and 
behavioral development.  First, mothers who are depressed transmit to their children a genetic 
vulnerability to mental health difficulties.
49, 50
 This genetic component may be especially strong in 
case of chronic maternal depression.  Second, maternal depression often co-occurs with family risk 
factors such as marital conflict, socioeconomic disadvantage or paternal psychopathology thereby 
contributing to an accumulation of negative experiences and exposures.
14 51 
Paternal depression is 
significantly more prevalent when the mother is depressed
 46
 which may impact the father’ buffering 
role in the relationship between maternal and child depressive symptoms.
52
 In our study, maternal 
depression remained significantly associated with children’s behavior even after adjusting for several 
of these environmental risk factors, indicating that it is an important factor predicting children’s well-
being over and above these associated risks. Third, maternal depression may interfere with the 
quality of the parent-child relationship, which in early years of development is an important 
11 
 
regulator of children’s emotions and behavior.
11
 In particular, mothers who are depressed have less 
frequent and less positive interactions with their children and lower parenting self-efficacy than 
mothers who are not depressed.
53
 Intervention studies in which maternal depression is treated show 
improvements in children’s behavior, supporting the hypothesis that the environmental influence of 
maternal depression on children’s well-being is key.
54
  
 
Timing of maternal symptoms of depression and children’s behavior 
Examining the timing of maternal depression trajectories, we found that only maternal depression 
when the child was of preschool age was associated with children’s internalizing, externalizing and 
peer problems, though to a smaller extent than persistent depression. This pattern was observed 
even after we limited the measurement of maternal depression in the preschool year to the measure 
obtained when the child was 3 years of age. Our secondary analyses showed that the impact of 
maternal depression was greater during the preschool than the postpartum period, with the 
exception of associations with symptoms of hyperactivity/inattention. Thus, the preschool age may 
be a period of development when children are especially sensitive to the consequences of their 
mother’s mental health.
9, 12, 13
 Because small children rely on their mothers’ emotional availability as 
they develop emotional and social competencies, maternal depression during this period may lead to 
disruption of normative early developmental and emotion regulating processes.
55, 56
 We found no 
association between maternal depression occurring in pregnancy only and children’s later behavior, 
reflecting inconsistent prior findings in this area.
6, 8 57 58 
This is not to say that maternal depression 
during fetal development does not affect children’s development – either directly or indirectly 
(through birth weight, responsiveness or neurodevelopmental outcomes).
4, 6
 However, in our study, 
this effect on children’s behavior was only observable if the mother experienced depressive 
symptoms after the child’s birth.  
 
Conclusion 
Maternal symptoms of depression are related to children’s emotional and behavioral problems, 
particularly if they are persistent or occur when children are of preschool age. Future research 
should explore the impact of maternal depression on children’s emotional and behavioral 
development at later ages relative to the influence of a mother’s persistent depression. Families in 
which women experience chronic and severe depression represent a high risk group which requires 
special attention from healthcare professionals and prevention specialists. While routine screening 
for depression in pregnant women early in the postpartum period is common, these practices need 
to be extended through the child’s early years to identify those whose mothers experience chronic 
depression, and introduce appropriate interventions or treatment as early as possible. Screening of 
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maternal depression might occur at well-child visits, which seems feasible within the context of 
pediatric practices
59, 60
. Our results further suggest maternal depression appears to have a negative 
impact on children’s behavior even if maternal symptoms of depression are of intermediate level or 
occur after the post-partum period. When mothers report mild or moderate depressive symptoms 
and their offspring show emotional or behavioral problems, treatment should be targeted at both 
the child and his/her mother. Sensitizing pediatricians, primary care providers and mental health 
specialists to the importance of psychological distress even of moderate degree in mothers of young 
children, especially those of preschool age, may help reduce the burden of later emotional and 
behavioral difficulties in the next generation.   
 
List of abbreviations 
CES-D: Center for Epidemiological Studies Depression  
EPDS: Edinburgh Postnatal Depression Scale  
SDQ:
 
Strengths and Difficulties Questionnaire  
BIC: Bayesian information Criteria  
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Table 1 Mother, family and child characteristics of EDEN cohort study participants n=1,183, 2003-2011, 
France (No. ( %) or mean (SD) for continuous variables) 
 No. (%) mean (SD) 
Maternal characteristics   
Age at birth (years)  30.13 (4.70) 
Educational level (years)  14.01 (2.59)  
Maternal anxiety (STAI) in pregnancy  10.05 (9.66) 
Maternal history of mental health problems   
   No 1012 (85.5)  
   Yes  171 (14.5)  
Maternal antidepressant use    
   No 1070 (90.4)  
   Yes  113 (9.6)  
Prenatal substance use   
   No 804 (68.0)  
   Yes  379 (32.0)  
Breastfeeding (duration in months)  3.46 (4.20) 
Maternal depressive symptoms   
   In pregnancy   11.04 (7.76) 
   4 months after child’s birth  4.91 (4.72) 
   8 months after child’s birth  4.73 (4.61) 
   12 months after child’s birth  4.33 (4.51) 
   3 years after child’s birth  9.53 (7.95) 
   5 years after child’s birth  9.31 (8.05) 
Family characteristics   
Family income    
   <1500 euros/ month 352 (30.3)  
   ≥1500 euros/ month 811 (69.7)  
Family situation    
   Parents living together  1007 (85.8)  
   Parents separated 166 (14.2)  
Child’s number of siblings  0.83 (0.88) 
Child care arrangements    
 Mother 196 (18.5)  
 Others 866 (81.5)  
Partner alcohol problems   
   No 1116 (96.1)  
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   Yes  45 (3.9)  
Mother’s experience of domestic violence    
   No 1093 (94.1)  
   Yes  68 (5.9)  
Mother’s social support   
   No 35 (3.0)  
   Yes  1138 (97.0)  
Child characteristics    
Sex    
   Male 626 (52.9)  
   Female  557 (47.1)  
Preterm birth (<37weeks)   
   No 1115 (94.3)  
   Yes  68 (5.7)  
Small for gestational age   
   No 1069 (90.4)  
   Yes  114 (9.6)  
Children’s behavioral scores at age 5 (cut-point for scores at clinical 
level) 
  
   Emotional symptoms ( ≥4)  2.13 (1.88) 
   Conduct problems ( ≥5)  2.36 (2.04) 
   Peer relationship symptoms ( ≥2)  1.20 (1.32) 
   Pro-social behavior ( ≤6)  8.37 (1.68) 
   Hyperactivity/inattention ( ≥6)  3.07 (2.39) 
   Overall behavioral score ( ≥14)  8.75 (5.21) 
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Table 2 Trajectory of maternal symptoms of depression and children’s behavioral scores at age 5 in the EDEN cohort study- linear regression models 
(n= 1,095, 2003-2011 France, β, 95% CI, p-value) 
 Children’s behavioral scores 
 Emotional symptoms Conduct problems Peer relationship 
problems 
Prosocial behavior Symptoms of 
hyperactivity/ 
inattention 
Overall behavioral score 
 Β (95% CI) p Β (95% CI) p Β (95% CI) p Β (95% CI) p Β (95% CI) p Β (95% CI) p 
Trajectory of 
maternal 
symptoms of 
depression 
            
Unadjusted model 
No symptoms 0.00     (ref)  0.00     (ref)  0.00    (ref)  0.00     (ref)  0.00     (ref)  0.00     (ref)  
Persistent 
intermediate-level 
symptoms  
.69 (.45 -. 94) .000 
*** 
.67 (.40 - .94) .000 
*** 
.35 (.17 -.52) .000 
*** 
-.35 (-.57- -.12) .002 
** 
.79 (.48 – 1.11) .000 
*** 
2.51 (1.84 -3.18) .000 
*** 
Persistent high-
level symptoms 
1.30 (.79 - 1.81) .000 
*** 
1.82 (1.20 - 2.32) .000 
*** 
.99 (.64 -1.36) .000 
*** 
-.99 (-1.44 - -.52) .000 
*** 
1.40 (.75 - 2.05) .000 
*** 
5.52 (4.14-6.90) .000 
*** 
High symptoms in 
pregnancy only 
.15 (-.42 - .73) .60 .10 (-.51 -.72) .76 .26 (-.14 -.67) .20 -.25 (-.77 - .27) .34 .55 (-.19 - 1.28) .15 1.06 (-.49 -2.62) .18 
High symptoms in 
preschool period 
only 
.87 (.36 - 1.39) .001 
*** 
.71 (.16 -1.26) .01 
** 
.76 (.39 -1.11) .000 
*** 
-.48 (-.94 - -.02) .04 
* 
.51 (-.14 - 1.16) .12 2.85 (1.47-4.24) .000 
*** 
             
Adjusted model
a
 
No symptoms 0.00     (ref)  0.00     (ref)  0.00    (ref)  0.00     (ref)  0.00     (ref)  0.00     (ref)  
Persistent 
intermediate-level 
symptoms  
.62 (.33 - .91) .000 
*** 
.49 (.18 - .80) .002 
** 
.34 (.13 -.54) .001 
*** 
-.27 (-.53 - -.06) .04 
* 
.66  (.30 – 1.01) .000 
*** 
2.10 (1.33 -2.88) .000 
*** 
Persistent high-
level symptoms 
1.29 (.64  - 1.90) .000 
*** 
1.80 (1.13 - 2.48) .000 
*** 
.95 (.51 -1.39) .000 
*** 
-.99 (-1.56 - -.43) .001 
*** 
1.58 (.81 -2.34) .000 
*** 
5.60 (3.92 -7.27) .000 
*** 
High symptoms in 
pregnancy only 
.13 (-.59 - .85) 
 
.72 .03 (-.75 - .79) 
 
.94 .32 (-.19 -.83) 
 
.22 .02 (-.63 - .67) .95 .19 (-.68 - 1.06) 
 
.67 .66  (-1.25 -2.58) .49 
High symptoms in 
preschool period 
only 
.84 (.25 - 1.42) .005 
** 
.52 (-.11 - 1.14) .11 
 
.60 (.19 -1.01) .004 
** 
-.30 (-.82 - .23) .26 .29 (-.42 - 1.00) .42 2.25 (.69-  3.79) .004 
** 
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Adjusted model
b
 
No symptoms 0.00     (ref)  0.00     (ref)  0.00    (ref)  0.00     (ref)  0.00     (ref)  0.00     (ref)  
Persistent 
intermediate-level 
symptoms  
.54 (.19 - .89) .003 
** 
.39 (.01 - .76) .04 
* 
.22 (-.03 - .47) .07 
 
-.18 (-.49 - .13) .25 
 
.54 (.11 - .97) .01 
** 
1.69 (.76 - 2.63) .000 
*** 
Persistent high-
level symptoms 
1.36  (.68 - 2.04) .000 
*** 
1.61 (.88- 2.34) .000 
*** 
1.21 (.73 - 
1.68) 
.000 
*** 
-.91 (-1.52 - -.30) .003 
** 
1.37 (.54 - 2.20) .001 
*** 
5.55 (3.73 - 7.36) .000 
*** 
High symptoms in 
pregnancy only 
.37 (-.59  - .13) 
 
.45 .39 (-.64 - 1.42) .45 .19 (-.48 - .86) 
 
.57 .28 (-.58 – 1.14) 
 
.53 .47 (-.69 - 1.64) .43 1.42 (-1.13 - 3.97) .27 
High symptoms in 
preschool period 
only 
.94 (.35  - 1.53) .002 
** 
.52 (-.12 - 1.15) .11 .67 (.25 - 1.08) .002 
** 
-.57 (-1.10 - .03) .04 
* 
.78 (.05 - 1.49) .03 
* 
2.89  (1.32- 4.48) .000 
*** 
a
 adjusted for study center, child’s sex, preterm birth, small for gestational age, duration of breastfeeding, parental separation, age mother, low income, education level mother, number of 
siblings, childcare, domestic violence, paternal substance abuse, social support, maternal anxiety, history of mental health problems, maternal substance use before pregnancy, maternal 
antidepressant use 
b 
 adjusted for all covariates and concurrent maternal depression at age 5 
p≤  0.05 (*), 0.01 (**), 0.001 (***) 
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Table 3  Timing of maternal depression and children’s behavior at age 5 in the EDEN cohort study- linear regression models (n= 1089, 2003-2011, France, β, 95% CI, p) 
 Emotional symptoms Conduct problems Peer relationship 
problems 
Prosocial behavior Symptoms of 
hyperactivity/ 
inattention 
Overall problem behavior 
 Β (95% CI) p Β (95% CI) p Β (95% CI) p Β (95% CI) p Β (95% CI) p Β (95% CI) p 
Model 1 
Intercept  1.94 (.00-3.88) .05 1.86 (-.20 -3.93) .08 2.60 (1.25-3.96) .000 7.08 (5.34 -8.82) .000 5.29  (2.94-7.64) .000 11.70  (6.57-16.84) .000 
Depression in 
pregnancy  
.10 (-.24-.44) .57 .33 (-.03 -.70) .07 -.02 (-.26 - .22) .87 -.07 (-.38 - .24) .65 -.26 (-.66 - .16) .22 .16 (-.75 -1.06) .74 
             
Intercept  1.94 (.00-3.88) .05 1.86 (-.20 -3.93) .08 2.60 (1.25-3.96) .000 7.08 (5.34 -8.82) .000 5.29  (2.94-7.64) .000 11.70  (6.57-16.84) .000 
Depression in 
postpartum period 
.31 (.00 -.61) 
.04 
* 
.39 (.06 - .71) 
.02 
* 
.31 (.10 - .52) 
.005 
** 
-.08 (-.36 - .19) .56 .41 (.04 - .78) 
.03 
* 
1.41 (.61- 2.22) 
.001 
*** 
             
Intercept  1.94 (.00-3.88) .05 1.86 (-.20 -3.93) .08 2.60 (1.25-3.96) .000 7.08 (5.34 -8.82) .000 5.29  (2.94-7.64) .000 11.70  (6.57-16.84) .000 
Depression in 
preschool period 
.55 (.26 - .85) 
.000 
*** 
.56 (.25 - .87) 
.001 
*** 
.44 (.23 - .64) 
.000 
*** 
-.28 (- .54 - -.01) 
.04 
* 
.70 (.34 – 1.06) 
.000 
*** 
2. 25 (1.47-3.03) 
.000 
*** 
 
Model 2 
Intercept  2.60 (.45-4.76) .02 3.01 (.76 -5.28) .009 2.97 (1.47-4.47) .000 6.78 (4.88 -8.68) .000 6.54 (3.94-9.15) .000 15.14 (9.46-20.81) .000 
Depression in 
pregnancy  
.19 (-.16 - .55) .29 .39 (.02- .77) 
.04 
* 
.04 (-.21 - .29) .74 -.06 (-.38 -.26) .72 -.24 (-.67 - .20) .29 .39 (-. 55 – 1.34) .42 
             
Intercept  2.60 (.45-4.76) .02 3.01 (.76 -5.28) .009 2.97 (1.47-4.47) .000 6.78 (4.88 -8.68) .000 6.54 (3.94-9.15) .000 15.14 (9.46-20.81) .000 
Depression in 
postpartum period 
.31 (-.01 -.63) .05 .46 (.13 - .80) 
.007 
** 
.28 (.06 - .50) 
.02 
* 
-.08 (-.37 - .19) .56 .51 (.12 - .89) 
.01 
** 
1.57 (.72-2.41) 
.000 
*** 
             
Intercept  2.60 (.45-4.76) .02 3.01 (.76 -5.28) .009 2.97 (1.47-4.47) .000 6.78 (4.88 -8.68) .000 6.54 (3.94-9.15) .000 15.14 (9.46-20.81) .000 
Depression in 
preschool period 
.45 (.11 - .80) 
.01 
** 
.49 (.14 - .86) 
.007 
** 
.52 (.29 - .76) 
.000 
*** 
-.39 (-.69 - -.09) 
.01 
** 
.44 (.03 - .85) 
.03 
* 
1.91 (1.01 - 2.82) 
.000 
*** 
Model 1: adjusted for study center, child’s sex, preterm birth, small for gestational age, duration of breastfeeding, parental separation, age mother, low income, education level mother, 
number of siblings, childcare, domestic violence, paternal substance abuse, social support, maternal anxiety, history of mental health problems, maternal substance use before pregnancy, 
maternal antidepressant use, depression status 
Model 2: adjusted for all covariates and concurrent maternal depression at age 5 
p≤  0.05 (*), 0.01 (**), 0.001 (***) 
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Figure 1 Trajectories of maternal symptoms of depression by child’s age in months in the EDEN cohort study (n=1183, 2003-2011, France). 
 
 
 
 
